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DETAILED ACTION 
Priority 

The Applicant as currently filed does not claim priority from any prior patent 
application; therefore presently the earliest available filling date is the U.S. filling date 
namely March 28,2001. 

Request for Continued Prosecution Examination (RCE) 

The request filed on 9/8/2000 for a Request for Continued Prosecution 
Application (RCE) under 37 CFR 1.1 14 (d) based on parent Application No. 09/302165 
is acceptable and has been entered and forwarded to the Examiner on May 06, 2004, a 
RCE has been established. An action on the RCE follows. 

Information Disclosure Statement 

No further Ids has been filed after that filed on April 07, 2003. 

Preliminary Amendment Status 

Acknowledgment is made of entry of preliminary amendment filed 4 /30 / 2004 
along with the RCE. 

Therefore claims 1, 4-24 and 74-109 as previously presented and recited in the 
preliminary amendment of April 30, 2004 (without any amendments are currently 
pending in the Application). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1 ,4 -10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chaing et al. (U.S. Patent no. US2002/0068458 Ai herein after Chiang) in view of Jiang 
et al. (U.S. Patent No. 2002/0081855 A1, herein after Jiang). 

(The previous rejection is reproduced below, for response to Applicants' 
arguments see section response to Applicants' arguments section below). 

With respect to claim 1 Chaing describes a method of thin film deposition for 
integrated circuit fabrication, comprising: 

Providing a substrate; (Chaing abstract line 2, etc.) treating the substrate with a plasma 
prior to forming a organosilicate layer, ( Chiang para 0012) . 

Chaing does not specifically mention wherein the plasma is generated in a 
reaction chamber by applying an electric field to a gas mixture comprising molecular 
oxygen (02) and molecular hydrogen (H2); 

However Jaing at least in para 001 3 teaches that the H202 plasma chemistry is 
an equivalent plasma chemistry known in the art and wherein the plasma is generated 
in a reaction chamber by applying an electric field to a gas mixture comprising 
molecular oxygen (02) and molecular hydrogen (H2); 

Therefore it would have been obvious for one of ordinary skill in the art at the 
time of the invention substitute Jiang's method of the H202 or H20 plasma chemistry 
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and wherein the plasma is generated in a reaction chamber by applying an electric field 
to a gas mixture comprising molecular oxygen (02) and molecular hydrogen (H2) for 
Chiang's method of generating plasma in Chaing's process steps to reduce or eliminate 
the resist poisoning. ( Jiang para 0013). 

The remaining limitations of claim 1 are : 
forming the organosilicate layer on the substrate; ( Chaing par 0049) and treating the 
organosilicate layer with the plasma. ( Chaing paras 0025 and 0049). 

With respect to claim 4 , Chaing describes the method of claim 1 , wherein the 
gas mixture further comprises at least one gas selected from the group consisting of 
helium (He), argon (Ar), nitrogen (N2), and combinations thereof. ( Chaing para 0025, 
etc.) 

With respect to claim 5 Chaing describes the method of claim 1 , wherein the 
electric field is provided by a radio -frequency (RC) power. ( Chaing para 0025). 

With respect to claim 6 Chaing describes the method of claim 5, wherein the RF 
power is within a range of about 1 wattlcm2 to about 100 watts/cm2. ( rejected for same 
reasons as et out previously) . 

Re claim 7 The method of claim 1 , wherein the reaction chamber is maintained at 
a pressure within a range of about 1 Torr to about 10 Torr. ( see rejection mailed on 
4/7/2003) 

Re claim 8 The method of claim 1 , wherein the plasma treatment is performed at 
a temperature within a range of about 50 °C to about 400 °C. ( see rejection mailed on 
4/7/2003) 
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Re claim 9 The method of claim 1 , wherein the oxygen (02)/hydrogen (H2) 
gases are provided to the reaction chamber at flow rates within a range of about 500 
seem to about 5,000 seem. ( see rejection mailed on 4/7/2003) 

Re claimlO The method of claim 4, wherein the at least one gas is provided to 
the reaction chamber at flow rates within a range of about 500 seem to about 5,000 
seem. ( see rejection mailed on 4/7/2003). 

B. Claims 1 1-24 and 74 -109 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chaing et al. ( U.S. Patent no. US2002/0068458 Ai herein after 
Chiang) and Jiang et al. ( U.S. Patent No. 2002/0081855 A1, herein after Jiang) as 
applied to claims 1,4-10 above and further in view of Vincent et al. ( U.S. pre grant 
publication No. 2002/0142579 A1, herein after Vincent) . 

With respect to claims 1 1 and 74-76 Chaing and Jiang describe the method of 
claim 1 , wherein the organosilicate layer is formed by: positioning the substrate in a 
deposition chamber; 

providing a second gas mixture to the deposition chamber ( Chaing abstract line 2 etc.). 

Chiang and Jaing do not specifically describe wherein the second gas mixture 
comprises a silicon source, a carbon source, and an oxygen source; and 
applying an electric field to the second gas mixture in the deposition chamber to 
form the carbon-containing silicate layer on the substrate. 

However Vincent in paras 0058 to 0060, 0066 and 0084 describes wherein the 
second gas mixture comprises a silicon source, a carbon source, and an oxygen 
source; and applying an electric field to the second gas mixture in the deposition 
chamber to form the carbon-containing silicate layer on the substrate to combine the 
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desired mechanical and electrical properties that are paramount for integrating low k 
dielectric materials in integrated circuits and to include steps of forming organosilicate 
layer in combination with low dielectric constant film. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to include Vincent's steps of the second gas mixture comprising a 
silicon source, a carbon source, and an oxygen source; and applying an electric field to 
the second gas mixture in the deposition chamber to form the carbon-containing silicate 
layer on the substrate to combine the desired mechanical and electrical properties that 
are paramount for integrating low k dielectric materials in integrated circuits and to 
include steps of forming organosilicate layer in combination with low dielectric constant 
film. ( Vincent paras 0028-0029, etc.) . 

Re claim 12 the method of claim 1 1 , wherein the silicon source and the carbon 
source comprise an organosilane compound having the general formula SiaCbH.Od, 
where a has a range between 1 and 2, b has a range between 1 and 10, c has a range 
between 6 and 30, and d has a range between 0 and 6. ( see previous rejection) 

Re claim 13.the method of claim 12, wherein the organosilane compound is 
selected from the group consisting of methylsilane (SICH6), dimethylsilane (SiC2He), 
trimethylsilane (SiC31-11o), tetramethylsilarie _(SiC4H12), methoxysilane (SiCH60), 
dimethyldimethoxysilane (SiC41-1120z), diethyldiethoxysilane [(SiC8H1802)] (SiC81- 
1200z), dimethyldiethoxysilane (SiC61-1 160a), diethyldimethoxysilane (SiCGH160z), 
hexamethyidisiloxane (Si2C61-1 180), bis(methylsilano)methane (Si2C31-1 12), 
1,2bis(methylsilano)ethane (Si2C4H14), and combinations thereof. ( see previous 
rejection , rejected for the same reasons). 



Application/Control Number: 09/820,463 Page 6 

Art Unit: 2814 

Re Claim 14 the method of claim 31 , wherein the oxygen source is selected from 
the group consisting of nitrous oxide (N20), oxygen (02), ozone (03), carbon monoxide 
(CO), carbon dioxide (C02), and combinations thereof. ( Vincent para 0031). 

Re Claim 15.the method of claim 1 1 , wherein the electric field applied to the 
second gas mixture in the deposition chamber is provided by a radio frequency (RF) 
power. ( Vincent para 0084). 

Re Claim 16 the method of claim 15, wherein the RF power is within a range of 
about 1 watt/cm2 to about 500 watts/cm2.( Vincent Table 4). 

Re Claim 17 the method of claim 1 1 , wherein the deposition chamber is 
maintained at a pressure (between about 1 Torr to about 500 Torr.( Vincent para 0070). 

Re Claim 18 the method of claim 12, wherein the organosilane compound is 
provided to the deposition chamber at a flow rate in a range of about 50 seem to about 
1 ,000 seem. (Vincent para 0070). 

Re Claim 19 1 he method of claim 1 1 , wherein the oxygen source is provided to 
the deposition chamber at a flow rate in a range of about 10 seem to about 200 seem. . 
(Vincent para 0068). 

Re Claim 20 the method of claim 12, wherein the ratio of the oxygen source to 
the organosilane compound is about 1 :1 to about 1:5. ( ( Vincent para 0062). 

Re Claim 21the method of claim 1 1 , wherein the deposition chamber is 
maintained at a temperature between about 50 °C to about 500 °C. ( Vincent table 4). 

Re Claim 22 the method of claim 1 1 , wherein the second gas mixture further 
comprises an inert gas. ( Vincent Table 4). 
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Re Claim 23.the method of claim 22, wherein the inert gas is selected from the 
group consisting of helium (Me), argon (Ar), neon (Ne), xenon (Xe), and combinations 
thereof. ( Vincent table 4). 

Re Claim 24.the method of claim 22, wherein the inert gas is provided to the 
deposition chamber at a flow rate in a range of about 10 seem to about 1 ,000 seem. ( 
Vincent Table 4). 

(Claims 74-76 have been rejected along with claim 1 1 above). 

Re claim 77. The method of claim 76, wherein the electric field is provided by a 
radio frequency (RF) power. ( rejected for reasons stated under claim 5 above). 

Re claim 78. The method of claim 77, wherein the RF power is within a range of 
about 1 wattlcm2 to about 500 wattslcm2. ( rejected for reasons stated under claim 6 
above). 

Re claim 79. The method of claim 78, wherein the reaction chamber is 
maintained at a pressure within a range of about 1 Torr to about 10 Torr. (rejected for 
reasons stated under claim 7 above). 

Re claim 80. The method of claim 74, wherein the plasma treatment is performed at a 
temperature within a range of about 50 °C to about 400 °C. (rejected for reasons stated 
under claim 8 above). 

Re claim 81 the method of claim 74, wherein the molecular oxygen (02) and 
molecular hydrogen (H2) gases are provided to the reaction chamber at flow rates 
within a range from about 500 scan to about 5,000 seem, (rejected for reasons stated 
under claim 9 above). 
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Re claim 82 the method of claim 76, wherein the at least one gas is provided to 
the reaction chamber with a flow rate at a range from about 500 seem to about 5,000 
seem, (rejected for reasons stated under claim 9 above). 

Re claim 83 the method of claim 74, wherein the silicon source and the carbon 
source comprise an organosilane compound having the general formula SiaCbHcOd, 
where a has a range between 1 and 2, b has a range between 1 and 10, c has a range 
between 6 and 30 and d has a range between 0 and 6. (rejected for reasons stated 
under claim 12 above). 

Re claim 84 the method of claim 83, wherein the organosilane compound is 
selected from the group consisting of methylsilane (SiCHs), dimethylsilane (SIC21hie), 
trimethylsilane (SiC3H1o), tetramethylsilane (SiC4H12), methoxysilane (SiCH60), 
dimethyldimethoxysilane (SiC41 -11202), diethyldiethoxysilane (SiC81 -12002), 
dimethyldiethoxysifane (SiC61-11602), diethyldimethoxysilane (SiCr,H1602). 
hexamethyldisiloxane (SizC61-1180), bis(methylsilano)methane (Si2C31 112), 
1,2bis(methylsilano)ethane (Si2C4H14) and combinations thereof, (rejected for reasons 
stated under claim 13 above). 

Re claim 85 the method of claim 84, wherein the oxygen source is selected from 
the group consisting of nitrous oxide (N20), oxygen (02), ozone (03), carbon monoxide 
(CO), carbon dioxide (C02) and combinations thereof, (rejected for reasons stated 
under claim 13 above). 

Re claim 86 the method of claim 74, wherein the second electric field applied to 
the gas mixture in the deposition chamber is provided by a radio frequency (RF) 
power. (rejected for reasons stated under claims 5 and 77 above). 
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Re claim 87 the method of claim 86, wherein the RIF power is within a range 
from about 1 wattlcm2 to about 100 watts/cm2. (rejected for reasons stated under 
claims 6 and 78 above). 

Re claim 88 the method of claim 87, wherein the deposition chamber is 
maintained at a pressure between about 1 Torr to about 10 Torr. (rejected for reasons 
stated under claims 7 and 79 above). 

Re claim 89 the method of claim 83, wherein the organosilane compound is 
provided to the deposition chamber at a flow rate in a range of about 50 seem to about 
1 ,000 seem, (rejected for reasons stated under claims 9 and 81 above). 

Re claim 90 the method of claim 85, wherein the oxygen source is provided to 
the deposition chamber at a flow rate in a range of about 10 seem to about 200 seem, 
(rejected for reasons stated under claims 9 and 81 above). 

Re claim 91 the method of claim 90, wherein the ratio of the oxygen source to the 
organosilane compound is about 1 :1 to about 1 :5. (rejected for reasons stated under 
claims 20above). 

Re claim 92 the method of claim 74, wherein the second gas mixture further 
comprises an inert gas. (rejected for reasons stated under claims 22 above). 

Re claim 93 the method of claim 92, wherein the deposition chamber is 
maintained at a temperature between about 50 °C to about 500 °C . (rejected for 
reasons stated under claims 21 above). 

Re claim 94 the method of claim 93, wherein the inert gas is selected from the 
group consisting of helium (He), argon (Ar), neon (Ne), xenon (Xe), and combinations 
thereof, (rejected for reasons stated under claims 23, etc. above). 
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Re claim 95 the method of claim 94, wherein the inert gas is provided to the 
deposition chamber at a flow rate in a range from about 10 seem to about 1 ,000 seem. ( 
rejected for reasons stated under claim 24 above). 

Re claim 96 method of thin film deposition of an organosilicate layer, comprising: 
positioning a substrate in a deposition chamber; depositing the organosilicate layer from 
a gas mixture, wherein the gas mixture comprises a silicon source, a carbon source and 
an oxygen source; and treating the organosilicate layer with a plasma, wherein the 
plasma is generated by applying an electric field to a second gas mixture comprising 
molecular oxygen gas and molecular hydrogen gas. ( rejected for reasons stated under 
claim 1 , etc. above). 

Re claim 97 the method of claim 96, wherein the substrate is treated with the 
plasma before deposition of the organosilicate layer. ( rejected for reasons stated under 
claim 1 1 , etc. above). 

Re claim 98 the method of claim 96, wherein the gas mixture further comprises at 
least one gas elected from the group consisting of helium (He), argon (Ar), nitrogen (N2) 
and combinations thereof. ( rejected for reasons stated under claim 1 1 , etc. above). 

Re claim 99 the method of claim 98, wherein the electric field is provided by a 
radio frequency (RF) power. ( rejected for reasons stated under claim 5, etc. above). 

Re claim 100 the method of claim 99, wherein the RF power is within a range of 
about 1 watts/cm2 to about 500 watts/cm 2. ( rejected for reasons stated under claim 6, 
etc. above). 
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Re claim 101 the method of claim 98, wherein the reaction chamber is 
maintained at a pressure within a range of about 1 Torr to about 500 Torr. ( rejected for 
reasons stated under claims 7,17 etc. above). 

Re claim 102 the method of claim 98, wherein the plasma treatment is performed 
at a temperature within a range of about 50 °C to about 400 °C. (rejected for reasons 
stated under claims 8, etc. above). 

Re claim 103.the method of claim 96, wherein the molecular oxygen (02) and 
molecular hydrogen (Hz) gases are provided to the reaction chamber at flow rates 
within a range from about 500 seem to about 5,000 seem, (rejected for reasons stated 
under claims 9, etc. above). 

Re claim 104 the method of claim 98, wherein the at least one gas is provided to 
the reaction chamber with a flow rate at a range from about 500 seem to about 5,000 
seem, (rejected for reasons stated under claims 10, etc. above). 

Re claim 105 the method of claim 96, wherein the silicon source and the carbon 
source comprise an organosilane compound having the general formula SaCbHcOd, 
where a has a range between 1 and 2, b has a range between 1 and 10, c has a range 
between 6 and 30 and d has a range between 0 and 6. (rejected for reasons stated 
under claims 12, etc. above). 

Re claim 106 the method of claim 105, wherein the organosilane compound is 
selected from the group consisting of methylsilane (SiCH,3), dimethylsilane (SiC2HS), 
trimethylsilane (SiCsHIb), tetra methyl silane (SiC4Ht2), methoxysilane (SiCH60), 
dimethyidimethoxysilane (SiC4H1202), diethyldiethoxysilane (SiC8H2002). 
dimethyldiethoxysilane (SiCrH,602), diethyldimethoxysilane (SiCE;H1sa2), 
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hexamethyldisiloxane (Si2CeHrt80), bis(methylsilano)methane (Si2C3H12), 
1,2bis(methylsilano)ethane (Si2C4H ? 4) and combinations thereof, (rejected for reasons 
stated under claims 13, etc. above). 

Re claim 107 the method of claim 105, wherein the oxygen source is selected 
from the group consisting of nitrous oxide (N20), oxygen (02), ozone (03), carbon 
monoxide (CO), carbon dioxide (C02) and combinations thereof, (rejected for reasons 
stated under claims 14, etc. above). 

Re claim 108 the method of claim 107, wherein the oxygen source is, provided to 
the deposition chamber at a flow rate in a range of about 10 seem to about 200 seem, 
(rejected for reasons stated under claims x 19, etc. above). 

Re claim 109 the method of claim 108, wherein the ratio of the oxygen source to 
the organosilane compound is about 1:1 to about 1:5. (rejected for reasons stated under 
claims 20, etc. above). 

Response to Arguments 

Applicants' arguments filed on May 06, 2004 have been fully considered but they 
are not persuasive for the following reasons: 

Applicants' first contention that Jiang does not teach generating a gas mixture 
comprising molecular oxygen (O2) and molecular hydrogen (H 2 ) is not persuasive 
because Jaing states generating a plasma from H 2 C>2or H 2 O and other gases ( as 
agreed to by the Applicants') . 

It is further well known that H2 0 2 or H 2 O when subjected to plasma will 
disassociate ultimately into hydroxyl radical ( OH) , molecular hydrogen (H 2 ) and also 
molecular ( O) as shown below. 
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Applicants' contention that H 2 0 2 will dissociate into only hydroxyl radicals ( OH) 
and hydrogen radicals ( H) is an incomplete recitation of the dissociated molecules. 

It is very clear for the dissociation to be stichiometerically correct if H2 0 2 forms 
(OH) (the first O molecule forms OH) and H, than to account for second O molecule ( 0 2) 
of the two molecules present in H2 Q? Jt must form molecular oxygen (O) because 
following the logic (reaction) set out In the affidavit/deceleration the two H atoms are 
used in H molecule and OH radical and one of the O molecule is used in the OH radical 
leaving an O molecule by itself. (The first O molecule forms OH) i.e. forming both 
molecular (H) and molecular (O), (and additionally hydroxyl radical- not relevant for the 
present purposes) identical to the present claim recitations. 

In fact the complete list of disassociated molecules would include the following : 

hydroxyl radicals ( OH) and hydrogen radicals ( H) and Oxygen radicals ( O) . 

Secondly Applicants' have conveniently left out the disassociation products of 
plasma treatment of H 2 0 which when dissociated will produce molecular oxygen (02) 
and molecular hydrogen (H 2 ) identical to that recited in the present claims. 

Similar arguments were made with respect to claimsl 1-24 and 74-109. 

Therefore all presently claims are rejected over the above applied art for reasons 
stated above. 

The deceleration of Applicant Li-Qun Xia is not persuasive for the following 
reasons: 

(a) As the affiant and applicant of the present application are one and the 
same, the probative value of (any party interested in the outcome) is minimum. That is 
the conclusions in the affidavit can only be given very little evidentiary value. 
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(b) Applicants* failure to recite a complete and stiochiometerically list of all 
dissociated radicals e.g. specifically omitting to mention the second oxygen radical (O) 
of the two (2) oxygen present in H 2 0 2 completely eliminates any remaining evidentiary 
value of the affidavit. 

(c) Applicants' failure to mention or even discuss the dissociation products of 
H 2 0 when subjected to plasma namely molecular oxygen (02) and molecular hydrogen 
(H 2 ) (identical to that recited in the present claims) further confirms that after full, faith 
and consideration no evidentiary value can be given to Affidavit of Mr. Li-Qun Xia filed 
on April 30, 2004. 

Therefore contrary to Applicants' assertion one of ordinary skill in the art of 
semiconductors would will easily realize that plasma treatment of H 2 0 2 or H2 O when 
dissociated will produce molecular oxygen (02) and molecular hydrogen (H 2 ) identical 
to that recited in the present claims. 

Applicants arguments filed July 14, 2003 have been fully considered but they are 
not persuasive. 

It is noted that Applicants 1 analysis is based impermissible piece meal attacks on 
individual references whereas the rejection is based on the combined teachings of 
Chaing and Jiang; and Chaing, Jiang and Vincent. 

It is well settled law that, " In response to Applicant's piecemeal analysis of the 
references, it has been held that one cannot show non-obviousness by attacking 
references individually where, as here, the rejections are based on combinations of 
references. In re Keller, 208 USPQ 871 (CCPA 1981). 
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Therefore claims 1 and 3-10 are obvious over the combined teachings as applied 
in the rejections. 

Claims 1 1-24 were alleged to be allowable for the same reasons stated under 
claims 1 and 3-10 above. 

However as seen above the reasons stated with regard to claims 1 and 3-10 
above are not persuasive and therefore they are not persuasive here with regard to 
claims 1 1-24 also. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven H. Rao whose telephone number is ((571) 272- 
1718. The examiner can normally be reached on 8.00 to 5.00. 

The fax phone number for the organization where this application or proceeding 
is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) / 



306^722. 





Steven H. Rao 

/ 

Patent Examiner 



June 25, 2004. 



